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ABSTRACT 

The increasing use and abuse of a variety of drugs 
have resulted in the nationwide growth of many prograss for the 
detection and treatment of drug abuse. The purpose of developing drug 
detection sethods has been to provide physicians, therapists, and 
others involved with drug users an objective leans to deternine and 
seasure drug usage. This report provides an indepth look into the 
background of such sethods of detection and reviews those in current 
use. (Attthor/PC) 
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The Nationnl Clonrinprhousp for Druft Abuse Information reoofrni?.es the need 
1^ for clnrifyinfC some of tho moro complex issues in drupr abuse by ffatherinft 
the sifrnificnnt rosenrch on ouch sublcct and summarizingr the malor findinfcs 
on various »spocts of tho problem. This fact sheet was researched by Wesson 
Associntos under Contrnot Vo. !tSM-42-72-99. Additional recent information 
was obtained from a monoffrnph published by the Special Action Office for Hrugr 
Abuse Prevention entitled "A Guide to Urine Testing for Druifs of Abuse." The 
following report is intended to f^ivo the ipreneral public an overview of the sub- 
ject of detection of drucrs in body fluids. Professionals and specialists in this 
area who desire more detailed , technical information should read the monoffraph 
published by SAODAP. Copies of the monograph are available upon request fk^om 
the National Clearinghouse for Drug Abuse Information . 



METHODS FOR THF DETECTION OF DRUGS OF ABUSE 
IN BODY FLUIDS: AN OVERVIEW 



Tho increasing use and abuse of a variety of drugs has resulted in the nationwide 
growth of many programs for the detection and treatment of drug abuse. This has 
created a demand for reliable, rapid and inexpensive methods to accurately detect 
and identify drugs in body fluids such as urine, saliva and blood. The purpose 
for dovnlopmont of drug detection methods has been to provide physicians , thera- 
pists and others involved with drug users an objective means to determine and 
measure drug use. Such detection methods may be used for various medical, in- 
dustrial, social and legal purposes. One important example, which has greatly 
influenced the development of new techniques . is the mandatory testing of partici- 
pants in federally- supported treatment and rehabilitation programs. Government 
regulations require that all individuals enrolled in methadone programs must be 
testnd for morphine once each week and methadone once each month. These tests 
are performed first to aid in the diagnosis of heroin addiction and determine the 
^11 suitability of methadone for treatment, and then to monitor the patient's progress 
townrd the goal of discontinuing heroin use. 



Industry is also interested in detection methods since many firms have established 
programs to screen lob npplioants for drug abuse prior to hiring them. And. of 
course, the implications for law enforcement programs range from the detection of 
drupfs as tho cause of traffic accidents to the monitoring of ex-addicts in prison and 
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The m«>is scroonlnt^ of Inru'o |>opulation groups In higfh drug U8<? nmm. such an th« 
routine tostluK «'f si'fvlooinon in Vlotnam. Is basod on the comfnunioablc disease 
concept of nddlction. Korly detection nnd ti'etttment are eniphftsiaed to prevent an 
increase in addiction . 

Although there are many useful applications for methods for detection of drug use, 
there are also some limitations . With all the advances which have been made in the 
last few years, methods currently available and suitable for large acale use still 
cannot detect Home drugs, including 1.81) and marihuana. In addition, test results 
are often Inaccurate, producing false positives or false negatives, (A false- positive 
result is one which indicates the presence of a drug when the drug has. In fact, not 
been used. A false-negative result indicates that the drug is not present when it 
actually has been used.) Also, a positive test result only indicates drug use which 
may have been one time only; it does not necessarily indicate that the person is 
addiotod. Tost results provide useful information but they should be kept in per- 
spective. In the area of testing for drug abuse related to automobile accidents, no 
widely accepted standard is available for determining the legal intoxicating blood 
levels for most drugs. Another issue is that mass screening of largo population 
groups may be regarded as a protection of public health or as an invasion of privacy. 
Many people feel that body fluids are personal and view the obtaining of specimens 
as a violation of the rights against self-incrimination. In order to protect individual 
rights , the authority for setting up such programs lies with local institutions such 
as schools , businesses and voluntary treatment programs rather than with the 
Federal Govern ment . 



Background 

One of the fir.st clinical tests developed for the purpose of drug detection was the 
nalorphine pupil tost introduced by .1. (1. Terry and F. L. Braumoeller in 1955. 
Although the test is relatively simple to perform . it is limited in that it will detect 
only narcotics, does not measure quantities of drugs present, and does not dis- 
tinguish between various narcotics. Uncertain results are also common. Most 
detoption methods in current use today use body fluids for drug analysis. Body 
fluids which may be used are gastric contents, saliva, blood, perspiration, and 
urine . The first four may be used providing the specimen is obtained within a 
relatively short time after ingestion. Blood is used for a variety of tests, particu- 
larly with hospitalized patients. It is particularly useful when quantitative levels 
of drugs need to bo determined. Detection methods using blood require sterile 
blood -collection equipment and technically competent personnel. They are gener- 
ally unsatisfactory for .screening large groups of people, particularly if frequent 
tests are mandatory . Urine is presently the most convenient source of material 
for drug abuse detection . It can be obtained in adequate quantities without dis- 
comfort . and repented t -sting presents fewer problems . The main problem is the 
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p(«Ksjiulity of .fjh' iitutitMi inUt'ss tin* siunjilns oro nht«inofl uHtU'!' obsorvalion 
\v!n»'h pr!";- til.. ;<n inv.-iHio!) tif piMV(u;v . llnwovot*. clirmloal anfjlysls of ui'ltio 
pr«' si'ntly Uu* pr.'iinfsuihiut ti'* hnit|Uf usi'vl \n dfuu" ubust- soi'eoninjf progmms. 

M.'th(M}s furr« i-tl> avMilMlih- iov mass scriM'ninH' of dinifjr.s of nhtiMi* In urine win bo 
hrofully ^- ito^oj-ii^Mi .js follows: thin lay« r ohi'unij»lo|jr:«|»hy (TlX'). gas liquid 
olirotr.aicjiiiviphy (dlA), sitocti-nphotoiiu'try . .'UkI itninunoussrtys . Thusu mot hods 
vury ui»«;»tty . . iIumi* suitMhiUty for uso in Imi'm:o soalo screening pi*<>^^'^^^* 
Som«- of (Tit. t i l i.y \vhii'!\ M nu'tlKul sJiould ho judffed are: (a) rapidity of 
.tiMlysis. (b) t'o»r.-..iii"ntM'. (<•) economy. {<!) sonsitivity and (o) specificity. One 
«h fijiiti(^n of sonsiti vity imMoi s to tho mininml eoncentrntion of a drugf or metabolite 
th.iJ ojiji J... <)ot(stoM. «'\pro}^snil in units of amount — mierofframs (meg.) or nano*- 
scv-\ur: u v: ' poj' iniMilltor (ml. ) of undiiutod urine. (A metal>olite is a substance 
pro.iuo. d t y tho pi-o(.'(.s>; of niftaholisiu in tho body; for example morphine is a metab-* 
olip. of . ^ i ho torm siu-olfioity rotors to the d«B:roe to which a tost can dis- 

ori.v'.in.ii. iKtwoori cjoscly rolntoiJ druK« or metabolites. 

Til. ••••qijir. ip.onts of M clinicfd proffr.'un for drufy detection depend on the particular 
th i .in<i iao.mIs of tho pr(^f.vr.'iin . I'or example. pn)j?rams that u.so testing procedures 

:i .'.( fcj jv.ni to iU xnr uso aro usu.dly fju'.moro concerned with accuracy and olimi- 
M.ition of ru-^o positives than pro^i-atns that u.se results primarily to evaluate the 
p:inr.-,.,> o! vrUuntary pationls in troatmont proKrams. or to evaluate different treat- 
•iM ji? t^>. »}io(is . iM'oirjMMis vvhit.'h deal with narcotic users who do not usually abuse 
• !!'.. »• .*» :».•• ; u t^ loss i'oiio('rn<Hl about detection of barbiturates and amphetamines. 
Hov.. ' ..!•. in tf.'.itmont p:'Oi»i'aja.« wbor*.' many patients are taking prescribed tran- 
fpiili . :• <<;• ai'tibiotios . tho dotootion method used must be sensitive, accurate, and 
. :'..:.i.i,. ,,f .'ini rcnti'itin^ prosoriboil drutfs and their metabolites from illicit drugs 
.1};.: •» . ;»• ?!!. t iliolitr^ . In soino situations oconomy may have to be .sacrificed for 
!• 'pit'ify >f •i:;aly - i -. . but in trt?atiTM'nt «n' sorooninjr pi'ograms where time is not a 
oi It:.' -i 'm loj .iv.i! v/hf-ro lU-tootioh «>f •» wide range of drugs is desired, a low •co.st, 
'.IT- . !< t.>o:i;)ii ";rt)io<l Would be pi'ofoi'abh' , 

'y ■" ' ''•''^'■••'t o in''''j'iiA' '_T''f') 

■ ■•• ' • ■ ' t I t'^« MOf.f coiniiionly u^iod method for I.argo scalo scre(»ning of 
• : i ' ..t .i!.!^ .- b. fViii.;o it tno.'ts til" follow ing oritcri.'i: (a) minimum 

'■ " ' 1 •■ 'li'.'i. (I') lov. ,'oy.[, (o) rt'l.'itivo s,imj)lioity . (d) minimum laboratory 

' • '• i- o. i( •Mtr i ;ipi<iity , ff) o\o«'llont ro.sf)lution of comjjononts , (g) reason 
'. ' :'iv tv \:: I '.vl.l.. v.i; i. 'V of .'ibu-^cfl (iruus. Hi) Kpot-'ificity , and (i) oaso of 

■■■ ■ • ' "• ! • ^d! bv l.iboi-Mtofv personnel with aunimal formal training. 

!'• • ! I • ••>! i! i (ii (iotoi'l •! wido \;n'ioty of <h'ug.«-; in a singlo run. 

■ • p'ci' ell by ! 1 ( ■ilocts tho olinioj.in iianicdiatoly as to tlio 
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numhiM- of drugs ju-osoiit m th«^ sjXM'iiju fi . in addition, thr rfu tfiod o/ui bt> o;t;uly 
nclapUHl to the put^pusr of Ht:iM-iMiii»j^. o.lv. . Hfrt'oninB; uf |»iti(»n(M in u tr»»ntnu'nt 
piHipfnim for spooirio drugs of ahuHo. t.r pi t? i'n»ployinotit Hcri-oniruf for u v.'irioty 
of ahusod drutts. Tho TI C method oan diffor^-ntlnio illicit drujys und thoir adultJ.' 
nmtK from Un?itim(il»^ mid proscrlhod drujr« •'uvl thi ir motaholitos. TI.C scrooning 
methods roHably dotoct Xhv pwaonvo of th««s»' dritn'.s or thoir niotobolitos in tho 
urlno In ooneontrations of \ to :} fm?|.r. ii.l. of urine?. 'J ho results ar.- (jualitativo 
only; that is, thoy provide only a yes iio, or no^rntivo/positivo result. 

There Is no universally aeoepted proeiulure for 'l l.C . There arc many different 
Wfiys the tests oan he performed antl each has some advantajyo or disadvantajre 
over other variations. Despite tho individual variationN there are three steps 
which arc fundamental to all Tlx: proeedure.s sample prepanition , separation of 
druiys. ;ui<l detoetlon. Hefore the sample ean he ehromatotjraphed . it must fir.st he 
proeefistui to IsoImI*' aTid concentrate? the druRs from the impurities in whole urine. 
This step is called extraction. Additional stops such as adjustment of the pH . or 
evaporation of the sample may also ho necetisary . Another aspect of sample prepa- 
ration is the adflition f)f a hydi'olysis stop. Hvdrolysis of tho sample converts 
certain c<»nju^.d«?d di'up- metalH)litt!S to IVei- di-u^^ (e.jr. . morv)hine fclucuronide to 
morphine). This is usually necessary hoeaus^ the vv »cer .soluhh? conju|fatos ore 
not easily extracted in thr* usual methods of sample preparation . Hecnuse all of 
these steps aro time consuming and eomplicat<»d . thcr<' is currently considerable 
research activity desi|»-ned to simplify sample preparation. 

The second basic -;tep in chromatography Is separation of tho drugs. In Tf.C this 
involves "spotting:" ;i small amount t)f the sample on a plate which has been coated 
with n thin layer of solid support phase, usually silica (J'oI . One edjre of the plate 
is then plact'd in a solution (the solvent) and by capillary action the .solvont slowly 
movi's aer()ss th<* plate in a uniform manner. As the solvent j)as.«;es over the .sarnph 
it I'.arries th«« drug's alf)n|.i' with it. i'he sep;U'.'«tion is achieved because different 
drugs mipralr o!' travel <ijffererjt distances from the staj'tin^ point. The detecti«»n 
.step involvt's sj^rayinf? the })late with chemicals (reagents) which produce colored 
spots wher«. oacli drug ha.s migi'atod. I'ach plate can accommodate several samples 
as wril as stand.'ji'd .sohitiotis known to contain the drugs. Hy t.'omparhig the dis 
taneo tho known drug mlur.'ites to the distaneo the unktiown drugs migr/de. idonti 
fieation is .ichievcri . !f nc» drug is present In the samph^ no spot appears. 

Th<' TIC (cehniciui's d.-v^-Iopcd by Davidfjw et al . (1908). Dolo et al. (IDfifi), and 
.Mul»! (1909) are the f)n(vs most (rommonly used in monitoring treatment programs. 

Kaistha and .I;dTe (I97i?) report<.'d the total cost of .setting up a toxicology labora 
tory f.'jeility in a drug abuse sci't>ening progr.am using th<^ Tl.r method as $'i,;i28. 
rh"y .also c.alcul.ited thf eost per test for opiatt-s and nmph(^tanunes as $1.20, calcu 
lat««d on the basis of MOO urine specimens pf:r week per teehnician. Wln-n a barbi- 
turate an.alysi.s is desired along with opi.'ites ;»nd amphetamines, it costs an addi 
tional 4^ cents p«^r speritnen. This estim.-dcd cost per t(?st incrhided ehemicals and 
other supplies, labor.-itory rental .and ovi?rhead, lal)o)' costs, and salary for a 
(jualified supervisor . 
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Another ohromatographlo method. Of,C. is ofion used to verify the findings mttdc? 
by Tt.C . Although the sensitivity of GI.C can be m«de greater than that of ThC , It 
is usually more time- corMuming . aiC . like TLC . permits simultaneous screening 
for a variety of drugs. The disadvantage of Ol.C is that only a single specimen can 
be run at one time. With dlC . a single speeimen may require 20-30 minutes for the 
complete screening of amphetamines and opiates. In the same time interval 12-15 
different urJne specimens can be tested for a wide variety of drugs on a single thin- 
layer chromatographic plate. 

GLC involves the same three basic steps as in TLC: sample preparation, separation 
of drugs, and detection. The separation step In GLC differs from TLC In that the 
sample is Injected Into a gas chromatograph instrument and volltallzed. The drug» 
in a ga.seous state, is forced through a column by a carrier gas. The column usually 
has a small internal diameter and is loo.nely packed with an Inert solid support coated 
with a liquid . The principle of separation is based on the partitioning of the drug 
between the liquid phase and gaseous phase. Thus a mixture of compounds are 
separated and reach the detector at different times. The time it takes for each drug 
to pass through the gas chromatograph is different and characteristic for a particular 
drug. The detector usually makes a graphic representation on a recorder which 
shows a spike each time a drug strikes the detector. The graph also Indicates the 
retention time of the drug In the instrument and therefore provides Identity of the 
drug . 

The Initial costs for setting up a toxicology laboratory using GLC are higher than 
for TLC . A gas chromatograph with one column costs between $5,000 and $10,000. 
The high initial cost of GLC is partially balanced by the low materials cost per 
sample. One advantage of GLC is that, unlike TLC . it can be used to provide quanti- 
tative results (amount of a drug present in a particular sample) If such information 
is needed . 

Scientists and medical technologists who are interested in practical details about 
GLC are advised to refer to the Handbook of Analytical Toxicology by Sunshine 
(1969) and other references cited. 

Dr. I). H. ratlin of TCLA states that the primary di.sadvantage of both TLC and GLC 
is the lack of sensitivity, particularly in the analysis of morphine where a sensi- 
tivity l(?ss than 1.0 meg. /ml. is desirable in order to obtain positive results for a 
reasonable time following hei«oin administration. This problem can be partially 
solved by hydrolysis and other sample manipulations but these steps add to the 
complexity of the procedure. For analysis of amphetamines and barbiturates sensi- 
tivity requirements are much less rigid and consequently TLC and GLC are quite 
suitable. One of the principal advantages of TLC and GLC is that they are capable 
of detocting all of the drugs commonly abused. Recently they have been used in 
conjunction with the immunoassays as a means of confirming or double- chocking a 
sample reported as positive by an immunoassay . 



Spectrnphotomotric tt'chniquo.s can bo subdivided into tlu» foUovving" ontcgorios: 
(a) spcotrofluoi'omctry . (b) ultraviolnt. visible and infrurod sppctromotry . 
(c) atomic nlisorption spoetrophototnoti'v , and (d) mnsjs spectromotry , All of thes^ 
techniquos have widosproad use in pharmncoutiojd rt»soHrch ns w*?ll m in tho brood 
arctt of oi'ifanic und inortyunio annlysiK. Mowovor, most of these tochniquos are not 
widely usod in lar^»:«^ se.'d<> druf»- abuso scroeninpc programs because they lack sim- 
plicity and rapidity or tht»y arc too expensive. Only fluorometry, also called spec- 
trophotofluoromotry . has been oominonly usod as a niethod for detection of dru{;s of 
abuse in urine . 

Spectrop hotofluoro metry (SIM - ) 

T!ie principlo of this m«-tlf)d is based on tho fact that many drup: derivatives known 
as drug fluf>r«>phores onut fluor(?scent lifht under specific conditions. The sample 
is introducpil intti the instriutifnt and' a beam of lipfht at a certain wavelength is 
directed thro\if>h thf snmplf. 'I'his causes the fluorophore to emit light at another 
.specific wavelength which is detected by a photocell. Before the sample can bo 
placed in the fh»oro?neter . the drug must be extracted from the urine to eliminate 
urine elements whicli m/iy interfere with the analysis. The extracted drug is then 
converted to a fluoropliere by a chemical reaction . 

There are two major commercial instruments presently available which apply this 
methodology and are suitable for mass screening. The Farrand Optical Company 
in New York markets an automated turret SPF which permits semi -automation, and 
Technicon Instruments Corporation of Tarrytown, New York, has developed a fully 
automated SPF system for morphine. Hoth the Farrand and Technicon systems have 
been design(!d and marketed witli the specific purpose of detecting morphine in 
urin<-. although motl'ods are availablo lor the analysis of many other drugs ofabu.se 
and any spcetrnpliotonuoj-onu'ter could be used for tliat purpose. Since the Techni- 
con instrument is autoniatod. however, major revisions would be required to detect 
drugs other th^n m^rphino. Both systems are relatively rapid. Using the Farrand 
syst<Mii ono tcehnifnan can process 400- ."^OO sample^ per 8-hour shift. ITsing Techni- 
con one technician can process 200-350 samples per 8-hour shift. The initial cost 
of the Farrand system i.s in the range of $0,000 for a single unit, and cost per test 
is approxim-itely $1.07. The initial cost of the Technicon instrument is $25,000, and 
cost por test is apprf)ximately 27 cents. SPF can be used in either a high or low 
volumo operation . Somf lal)oratories use it on all samples and do not confirm the 
positivo results, others confirm results by another method. It is also used for con- 
firming a positiv<? result obtained by immunoassay. The required sample prepara- 
tion, which should include hydrolysis, and the relatively high cost place limitations 
on the Farran(i systom. The Technicon system is not widely used becau.se of the 
very high initial cost and some instrument maintenance problems. 



Imnmnoftsattys 



The most recent developments in the detection of drupin arc the tests which use 
immunochemical techniques . These tests show particular promise because of their 
relative simplicity, rapidity and adaptability to high volume. They do not require 
preliminary sample processes such as hydrolysis and extraction . On the other 
hand . they are less specific than TLC and OLC , and the cost of the necessary 
chemicals (reagents) for a single analysis is relatively high. All of the immuno- 
assays for drugs arc less than 3 years old and some have been available for only 
several months . New reagents and variations in the general procedure are rapidly 
becoming available. Most of the experience to date has been with the morphine 
test although tests for methadone, barbiturates, amphetamines and cocaine are now 
available . At the present time critical data evaluating and comparing the tests are 
relatively sparse. 

One of the main advantages of the immunoassays is sensitivity . Compared to the 
older methods . specificity is not good and is the main disadvantage . In these tests 
sensitivity and specificity are necessarily interrelated- -the more sensitive, the 
less specific and vice versa. Because of the high sensitivity of immunoassays, 
the results, if properly interpreted, may give significantly longer time courses of 
detection following human drug administration than the older methods . 

A positive result by immunoassay must be either cautiously interpreted or confirmed 
by another more specific test . A negative result , however , can be interpreted as 
very strong evidence that the drug is not present . Because of the excellent sensi- 
tivity of these tests , an additional interpretation of a negative result is that the drug 
has not been used for several days . In practice this means that immunoassays are 
excellent screening techniques where the emphasis is on high volume, sensitivity, 
and simplicity, and less emphasis is placed on specificity. Any situation where a 
high percentage of the samples will be negative and the few positives can be con- 
firmed is particularly suitable for immunoassay . 

Four different tests are currently commercially available: the free radical assay 
technique (FRAT): the enzyme multiplied immunoassay technique (EMIT); the 
radioimmunoassay (RIA); and the hemagglutination inhibition assay (HI). The 
major advantages and disadvantages of each of these tests are indicated in the 
remainder of this report. Readers who are interested in technical information 
about the tests are referred to the sources cited at the end of this paper . 

FRAT 

The FRAT test was introduced by Syva Corporation of Palo Alto, California in July 
1971. It has been used extensively by the military to test homebound soldiers from 
Vietnam for drug abuse, when rapidity was essential. The major disadvantage of 
FRAT is the high initial cost, since the required spectrometer costs $27,000. The 
Syva Corporation estimates the cost of one assay for one drug to be approximately 
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55 cH»nts. Tho nwijoj' a«lvMnta«*o is thnt if the insti'umoiit is warmod up (atW 30 
minutos) a sitij^le result can bo obtaitietl in one minute. Kor this reason FUAT is 
particularly woU suited for those Hltuatlons whet'o a r(?.sult is needed in a very short 
period of time. The hig:h incidence of false positive results requires thnt another 
test must be u.sed to confirm a positive I'RAT result. In recent months the Syvu 
Corporation has boon placinp more emphasis on their new tost called KMIT. a homo- 
ffonous enzyme immunoassay technique. 



KMIT was introducc<l in the fall of 1972 by Syva Corporation. Roagonts ' morphlno, 
amphetamines, barbiturates, cocaine and methadone are available. Several labora- 
tories are evaluating^ the system and initial reports are encourapring: . Syva reports 
that the sensitivities are the same as in the FRAT system. As with all the other im- 
munoassay techni(jues, positive results must bo confirmed with another tost. Like 
the l-'HAT, a single test requires about one minute. Laboratories evaluating KMIT 
report that one technician can perform 200 assays in one 8~hour shift. The system 
is u.sed with n clinical spectrophotometer coupled to a desk calculator modified to 
act as a printer. The initial investment for a .spectrophotometer is estimated to be 
$7,500 as compared to the $27,000 cost of the FRAT instrument. The estimated cost 
of one assay is 75 cents. The method should lend itself well to automation. 

Radioimmunonssay fRIA) 

The RI.\ was originally described by Specter et al. (1970) and was marketed by 
Hoffman l.aRoche in November 1972 as the Abuscreen. It is now marketed utilizing 
either tritium (** H) or iodine (^ '^'^ I) . The tritium test was evaluated by Catlin 
et al. (1973) and by C.orodetzky et al. (1972) . More laboratories have begun to u.se 
the te.st but it is too early for general evaluation. The RIA is more sensitive than 
FRAT or FMIT. There is evidence that the increased sensitivity will permit detec- 
tion of low single doses of heroin as long as several days. The Abuscreen system 
is used with a liquid scintillation spectrometer or gamma counter costing a minimum 
of $6,000. A centrifuge is also requ- ed. which costs between $500 and $1,000. 
Average costs per test range between $.65 and $1.40 according to volume. The 
Abuscreen is most suited for high volume situations where automation is important. 
Partial automation is available but .idds considerably to the initial costs. The excel- 
lent sensitivity and low incidence of false positives are most suitable for screening 
situations where another test is used to confirm results. The high costs and present 
limitation to detection of only morphine are disadvantages. In addition, since radio- 
activity is used there is an element of health and environmental hazard. 

Hemagglutination Inhibition (HI) 

The hemagglutination inhibition test for morphine was first described by Adler et 
al. (1971). The oommorcial version of the test was developed and marketed in 
.November 1972 by Materials and Technology Systems. Inc. in Chicago, it is cur- 
rently marketed by R. 1). Products, Inc. , Hex .3. New York under the name of 
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Ul-M Tost. Sul>sp(|unrit to the original publicntion Adler et al. (1972) described 
a modified version of tlu» tost and includod data on its roproduolbillty and accu- 
racy . At the present time It is being used by a number of laboratories but it is too 
early to draw definite conclusion^) regardinif its usefulness . Because of its udvan- 
tnices of simplicity and low cost, it will undoubtedly receive widespread evaluation. 
The hemagglutination inhibition technique itself is not new. What is new is the 
application of the technique to detect drugs such as morphine. Because of its 
simplicity a moderately skilled technician can learn the technique in one or two 
days. One technician can perform 400 tests per 8-hour shift. One of the most sig- 
nificant advantages of this test is that no expensive or complicated equipment is 
required . The initial costs are $100 - $200 for the purchase of a simple centrifuge 
and a few pipots. Costs per tost range between 20 and 35 cents. The combination 
of low cost and high sensitivity make the test suitable for high or low volume pro- 
grams . The lack of specialized equipment makes the test relatively easy to trans- 
port from one location to another. Disadvantages are that the test is limited to 
morphine at the present time, and there is no provision for automation. 



The National Clearinghouse for Drug Abuse Information does not 
endorse or recommend the commercial products discussed in this 
report . Most of the research and development in this area is 
being performed by private industry, and the state of the art is 
rapidly changing. The Clearinghouse is interested in keeping 
abreast of new developments and recognizes the need for future 
reports on this subject as new information becomes available. 
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by the National Institute on Drup Abuse on behalf of the Special 
Action Office for Drug Abuse Prevention and the Federal agencies 
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Federal infc. mation on drug abuse. The Clearinghouse distributes 
publications and refers specialized and technical inquiries to Federal, 
State, local, and pi-ivate information resources. Inquiries should be 
directed to the National Clearinghouse for Drug Abuse Information, 
P.O. Box 1908, Rockville, Maryland 20850. 
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